For some time, the performance of bonded, fixed orthodontic appliances has been investigated using "in vitro," "in vivo," and "ex vivo" study designs. However, of these designs, only the results of "in vivo" clinical studies on humans can be directly extrapolated to everyday clinical orthodontic practice. Laboratory approaches most often arrive at clinically irrelevant conclusions due to many factors that cannot be simulated "in vitro," including (a) the effect of bond fatigue due to load development during mastication, [1] (b) the aging of materials, particularly that of adhesives, [2] due to the temperature fluctuations, enzymatic degradation, salivary exposure, and pH changes, and (c) various methodological problems related to experimental procedures, ranging from selection and maintenance of teeth to load alignment during testing.
[3] Despite certain limitations, "in vivo" studies of orthodontic bonding systems provide the best direct evidence on their clinical performance.
Unfortunately, as an editor, I learned this lesson the hard way after publishing a number of in vitro adhesive bond strength studies. A recently published biomaterials' text by Eliades and Brantley makes this very clear and is the only dental materials text I know of that explores this type of research in detail. [4] To summarize, when examining the same orthodontic adhesive, these two methods of testing are not comparable, and for this reason, there is little reason to accept "in vitro" studies for publication when "in vivo" studies are available. Adhesives are made to be used "in the mouth;"…therefore, we might as well test them "in the mouth." Yes, it takes more time, but so does the orthodontic treatment.
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